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(54) Reflection type liquid crystal display device and method for manufacturing the same 



(57) Disclosed is a highly reliable reflection type liq- 
uid crystal display device in which generation of cracks 
in a first electrode layer (91a), which occurs due to the 
sinking in of the terminals of a driving element (12). is 
prevented to make it possible to reliably establish an 
electrical connection between the driving element (12) 
and the first electrode layer (91a), and in which it is pos- 
sible to prevent an organic film from being separated 
from a substrate. A reflection type liquid crystal display 
device includes a pair of substrates (1a, 1b), a seal 
material (3) held between the pair of substrates, and a 
liquid crystal layer (2) sealed in the space surrounded 
by the pair of substrates and the seal material, wherein, 
on the surface of one of the pair of substrates opposed 
to the other substrate, there are sequentially formed an 
..organic jilm having a large numbecof protrusions and 
recesses, a metal reflection film (51), an overcoat film 
(61), and first electrode layers, and wherein the organic 
film and the metal reflection film are formed excluding at 
least a driving element mounting region. 



FIG. 1 
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Description 

[0001 ] The present invention relates to a reflection type liquid crystal display device and, in particular, to a reflection 
type liquid crystal device superior in reliability and a method for manufacturing the same. 

5 [0002] Nowadays, a reflection type liquid crystal display device, which consumes relatively little power and which 
can be made small in thickness, is widely used as the display portion of a hand-held type computer or the like. 
[0003] A known example of the reflection type liquid crystal display device is an outside type in which a reflection 
plate is arranged outside a pair of substrates provided on either side of a liquid crystal layer. However, in an outside type 
reflection type liquid crystal display device, the light entering the reflection type liquid crystal display device is reflected 

10 by a reflection film of the reflection plate after passing the two substrates, with the result that the bright display is rather 
dark. 

[0004] To cope with this problem, there has been proposed a built-in type reflection type liquid crystal display 
device, in which there is arranged between a pair of substrates a reflection film whose surface is a mirror surface, and 
in which light is passed through only one substrate. However, in this reflection type liquid crystal display device, it is dif- 

15 f icult to effectively utilize light, so that the contrast is rather low. 

[0005] To eliminate this problem, there exists a built-in type reflection type liquid crystal display device as shown in 
Fig. 13, in which the metal reflection film for reflecting light has protrusions and recesses. In Fig. 13, numeral 1a indi- 
cates a first substrate, and Fig. 1b indicates a second substrate. On the surface of the second substrate tb opposed to 
the first substrate 1 a, there are formed second electrode layers 9b and a second orientation film 4b, and on the surface 

20 on the opposite side, a phase plate 5 and a polarizing plate 6 are sequentially stacked one upon the other. On the other 
hand, on the surface of the first substrate 1a opposed to the second substrate 1b, an organic film 44 having a large 
number of protrusions and recesses, a metal reflection film 54, an overcoat film 64, a first electrode layer 94a, and a 
first orientation film 4a are sequentially stacked one upon the other. The overcoat layer 64 is provided in order to flatten 
out the protrusions and recesses of the metal reflection layer 54. and to insulate the metal reflection film 54 from the 

25 electrode layer 94a. A liquid crystal layer 2 is sealed in the space surrounded the first substrate 1 a and the second sub- 
strate 1b, having the above-mentioned layers, and a seal material held between them. 

[0006] Fig. 14 is a plan view of the reflection type liquid crystal display device shown in Fig. 1 3, with the second sub- 
strate, the layers provided on the sides of the second substrate, the liquid crystal layer, the seal material, and the first 
orientation film being omitted. In Figs. 13 and 14, numeral 7 indicates a driving element mounting region, and numeral 

30 8 indicates a display region. Here, the driving element mounting region 7 is a region where a driving element is 
mounted, and the display region is a region used for the display of the liquid crystal display device. 
[0007] As shown in Figs. 13 and 14, on the overcoat film 64 of the driving element mounting region 7, there is 
mounted a driving element 16 through the intermediation of an anisotropic conductive film (hereinafter referred to as 
"ACF" having a conductive filler 10a. The ACF 10 has a conductive filler 10a, and conductivity can be imparted thereto 

35 by heating and pressurizing it. - 

[0008] The first electrode laver 94a of the drivinn element 

electrically connected to one terminal 1 1a of the driving element 16 through the intermediation of the ACF. Further, the 
other terminal 1 1b of the driving element 16 is connected to the first electrode layer 94c through the intermediation of 
the ACF 10. 

40 [0009] In this reflection type liquid crystal display device, to stack the organic film 44, the metal reflection film 54, 
and the overcoat film 64 on the surface of the first substrate la, a photosensitive resin liquid is first applied, as shown 
in Fig. 15, to the first substrate 1a, which consists of a transparent glass plate or the like, and this photosensitive resin 
liquid is pre-baked to form a photosensitive resin layer 44a. Next, the pattern surface of a transfer pattern 14 having a 
flat portion 1 4a in the periphery is pressed against the photosensitive resin layer 44a on the first substrate 1 a for a fixed 

45 period of time to transfer the protrusions of the transfer pattern 14 to the surface of the photosensitive resin layer 44a 
of the display region 8 shown in Fig. 15, and, as shown in Fig. 16, a large number of protrusions are formed. After this, 
rays 20 such as ultraviolet rays (g, h and i-rays) are applied to the whole from the back side (the lower side as seen in 
the drawing) of the first substrate to cure the photosensitive resin layer 44b having a large number of protrusions and 
recesses. After this, the transfer pattern 14 is detached from the photosensitive resin layer 44b, and post-baking is per- 

50 formed to obtain the organic film 44 as shown in Fig. 17. Then, aluminum, silver or the like is vapor deposited on the 
display region 8 of the organic film 44 to form the metal reflection layer 54 as shown in Fig. 18. After this, the overcoat 
film 64 shown in Fig. 1 9 is formed by a thermosetting acrylic resin or the like. 

[0010] As shown in Fig. 13, in this reflection type liquid crystal display device, the organic film 44. the overcoat film 
64. the ACF 10, and the first electrode layers 94a and 94c are provided between the driving element 16 and the first 
55 substrate 1a. Being formed of an organic substance, the organic film 44 is very soft. Thus, there is a fear that the ter- 
minals 11a and 1 lb of the driving element 16 will sink in to generate cracks in the first electrode layers 94a and 94c 
when the driving element 16 is electrically connected to the first electrode layers 94a and 94c by heating and pressu- 
rizing the ACF 1 0. Further, due to the cracks, there is a fear that the first electrode layers 94a and 94c will suffer a break. 
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[001 1] Further, it is difficult to bring the organic film 44 formed of a photosensitive resin into close contact with the 
first substrate 1a consisting of a glass plate. In particular, in the portion where it is exposed to the atmospheric air at the 
end surface of the reflection type liquid crystal display device, the organic film 44 takes up moisture, so that it is more 
liable to separation. 

5 {001 2] Accordingly, it is an object of the present invention to solve the above problems and provide a highly reliable 
reflection type liquid crystal display device in which it is possible to prevent the generation of cracks in the first electrode 
layers as a result of sinking in of the terminals of the driving element to thereby reliably establish electrical connection 
between the driving element and the first electrode layers, and in which it is possible to prevent the organic film from 
being separated from the substrate. 

io [001 3] Another object of the present invention is to provide a method for manufacturing such a reflection type liquid 
crystal display device. 

[0014] To achieve the above object, there is provided, in accordance with the present invention, a reflection type 
liquid crystal display device comprising a pair of substrates, a seal material held between the pair of substrates, and a 
liquid crystal layer sealed in the space surrounded by the pair of substrates and the seal material, wherein, on the sur- 
is face of one of the pair of substrates opposed to the other substrate, there are sequentially formed an organic film having 
a large number of protrusions and recesses, a metal reflection film, an overcoat film, and an electrode layer, and 
wherein the organic film and the metal reflection film are formed excluding at least a driving element mounting region. 
[0015] In the present invention, the "driving element mounting region" is a region where a driving element is 
mounted. 

20 [0016] Preferably, the organic film and the metal reflection film are formed excluding at least the driving element 
mounting region, so that there is no soft organic film between the driving element and the substrate which mainly 
causes the sinking in of the driving element, whereby it is possible to prevent the generation of cracks in the electrode 
layer which are generated as a result of the sinking in of the terminal of the driving element. Thus, it is possible to pro- 
vide a highly reliable reflection type liquid crystal display device which is capable of reliably establishing an electrical 

25 connection between the driving element and the electrode layer 

[0017] Preferably, the overcoat film may be formed excluding at least the driving element mounting region. 
[001 8] In this reflection type liquid crystal display device, the electrode layer and the substrate are in direct contact 
with each other, and the crack generation is less likely to occur in the electrode layer, which occurs as a result of the 
terminal of the driving element sinking in. Further, since the electrode layer having a great affinity with the substrate is 

30 brought into direct contact with the substrate in the driving element mounting region, it is possible to prevent the organic 
film from being separated from the substrate. 

[0019] Further, in the above reflection type liquid crystal display device, it is desirable for the organic film and the 
metal reflection film to be formed excluding the peripheral portion of one substrate and for the overcoat film to be formed 
so as to cover the end surface of the organic film. 

35 [0020] In this reflection type liquid crystal display device, it is possible to cover the organic film having a poor affinity 
with the substrate with the overcoat film having a great affinity with the substrate, whereby it is possible to prevent the 
organic film from being separated from the organic film. Further, since the organic film is not exposed at the end surface 
of the reflection type liquid crystal display device, it is not exposed to the atmospheric air, so that there is no fear of the 
organic film absorbing moisture to become more liable to be separated. Thus, it is possible to provide a more reliable 

40 , reflection type liquid crystal display device. 

[0021] Preferably the electrode layer of the driving element mounting region is electrically connected to the driving 
element through the intermediation of an anisotropic conductive film having a conductive filler, and it is desirable for the 
thickness of the overcoat film to be not more than 2/3 of the grain diameter of the conductive filler. 
[0022] In this reflection type liquid crystal display device, it is possible to reliably establish an electrical connection 

45 between the driving element and the electrode layer if the terminal of the driving element sinks in when mounting the 
driving element. 

[0023] To achieve the above object, there is provided, in accordance with the present invention, a method for man- 
ufacturing a reflection type liquid crystal display device, comprising the steps of forming on a surface of a first substrate 
an organic film and a metal reflection layer which have a large number of protrusions and recesses excluding at least a 
so driving element mounting region, sequentially stacking an overcoat layer and an electrode layer, holding a seal material 
between the first substrate and a second substrate to define a space surrounded by the first and second substrates and 
the seal material; and sealing a liquid crystal in the space to form a liquid crystal layer 

[0024] Preferably, the organic^film and-the metal reflection film are formed excluding ; at least the driving element 
• mounting region, so thal^ittis possiWeto obtain a reflection type liquid crystal disp^ ; 
55 [0025] .A>A In the above method for manufa 

overcoat layer excluding at least the driving element mounting region. Further, it is desirable to form the organic film and 
the metal reflection film excluding the peripheral portion of the substrate and to form the overcoat film so as to cover the 
end surface of the organic film. 
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[0026] Embodiments of the present invention will now be described, by way of example only, with reference to the 
accompanying schematic drawings, in which: 

Fig. 1 is a sectional view showing a first embodiment of the reflection type liquid crystal display device of the 
5 present invention; 

Fig. 2 is a plan view of a second substrate of the reflection type liquid crystal display device shown in Fig. 1 , with 
each layer, a liquid crystal layer, a seal material and a first orientation film provided on either side of the second 
substrate being omitted; 

Fig. 3 is a diagram showing a manufacturing process for the reflection type liquid crystal display device shown in 
10 Fig. 1 , showing a condition in which a photosensitive resin liquid has been applied; 

Fig. 4 is a diagram showing a manufacturing process for the reflection type liquid crystal display device shown in 
Fig. 1 , showing how a transfer pattern is pressed and how rays are applied; 

Fig. 5 is a diagram showing a manufacturing process for the reflection type liquid crystal display device shown in 
Fig. 1 , showing the condition of the organic film after development; 
is Fig. 6 is a diagram showing a manufacturing process for the reflection type liquid crystal display device shown in 

Fig. 1 , showing how a metal reflection film is formed on the organic film; 

Fig. 7 is a diagram showing a manufacturing process for the reflection type liquid crystal display device shown in 
Fig. 1 , showing the condition in which an overcoat film has been formed; 
Fig. 8 is a diagram showing an example of a process for forming a transfer pattern; 
20 Fig. 9 is a sectional view showing a second embodiment of the reflection type liquid crystal display device of the 

present invention; 

Fig. 10 is a plan view of a second substrate of the reflection type liquid crystal display device shown in Fig. 9, with 
each layer, a liquid crystal layer, a seal material, and a first orientation film being omitted; 

Fig: 1 1 is a sectional view showing a third embodiment of the reflection type liquid crystal display device of the 
25 present invention; 

Fig. 12 is a plan view of a second substrate of the reflection type liquid crystal display device shown in Fig. 1 1 . with 
each layer, a liquid crystal layer, a seal material, and a first orientation film being omitted; 
Fig. 13 is a diagram showing an example of a conventional reflection type liquid crystal display device; 
Fig. 14 is a plan view of a second substrate of the reflection type liquid crystal display device shown in Fig. 13, with 
30 each layer, a liquid crystal layer, a seal material, and a first orientation film being omitted; 

Fig. 1 5 is a diagram showing a manufacturing process for the reflection type display device shown in Fig. 1 3, show- 
ing a condition in which a photosensitive resin liquid has been applied to a first substrate; 

Fig. 1 6 is a diagram showing a manufacturing process for the reflection type display device shown in Fig. 1 3, show- 
ing how a transfer pattern is pressed and how rays are applied; 
35 Fig. 1 7 is a diagram showing a manufacturing process for the reflection type display device shown in Fig. 1 3, show- 
ing the condition of the organic film after development; 

Fig. 18 is a diagram showing a manufacturing process for the reflection type display device shown in Fig. 13, show- 
ing how a metal reflection film is formed on the organic film; 

Fig. 1 9 is a diagram showing a manufacturing process for the reflection type display device shown in Fig. 1 3, show- 
40 ing the condition in which the overcoat film has been formed; and 

Fig. 20 is a graph showing the relationship between the thickness of the overcoat film and the crack generation ratio 
and the break generation ratio of the electrode layer. 

[First Embodiment] 

45 

[0027] In Fig. 1 , numeral 1 a indicates a first substrate, and numeral 1 b indicates a second substrate. On the surface 
of the second substrate 1b opposed to the first substrate 1a, there are sequentially formed second electrode layers 9b 
and a second orientation film 4b. On the surface on the opposite side, there are sequentially stacked a phase plate 5 
formed of polycarbonate resin, acrylic resin or the like and a polarizing plate. On the surface of the first substrate 1a 
so opposed to the second substrate 1b, there are sequentially stacked an organic film having a large number of protru- 
sions and reciesses, a metal reflection film 51 , an overcoat film 61 , a first electrode layer 91 a. and a first orientation film 
4a. A liquid crystal layer 2 is sealed in the space surrounded by the first substrate 1a and the second substrate 1 b. with 
the abovermentioned layers formed on either side, and a seal material 3 held therebetween 

[0028] Figi; 2 is a plan view of the second substrate of the reflection type liquid crystal display device shown in Fig. 
55 1 / with the layers provided oh either side of the second substrate; the liquid crystal layer, the seal material and the first 
orientation film being omitted: 

[0029] As shown in Figs. 1 and 2, a driving element 12 is mounted on the overcoat film 61 in a driving element 
mounting region 7 through the intermediation of an ACF 10. 
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[0030] The first electrode layer 91a of the driving element mounting region 7, connected to a display region 8, is 
electrically connected to one terminal 1 1a of the driving element 12 through the intermedition of the ACF 10. Further, 
the other terminal 1 1 b of the driving element 1 2 is connected to a first electrode layer 91 c through the intermediation of 
the ACF 10. 

s [0031 ] The ACF 1 0 has a conductive filler 1 0a. and exhibits electrical conductivity when heated and pressurized. It 
is desirable that the grain diameter of the conductive filler 1 0a used in the ACF 1 0 be approximately 4 to 6 jim. 
[0032] The first and second substrates 1a and 1b consist, for example, of transparent glass plates having a thick- 
ness of approximately 0.7 mm. 

[0033] The first electrode layers 91 a and 91c and the second electrode layer 9b are formed of ITO (indium-tin oxid) 
io or th like. ITO is a material having a great affinity with the material of the first substrate 1a. 

[0034] The material of the first orientation film 4a and the second orientation film 4b is obtained, for example, by 
rubbing a high molecular film formed of polyimide resin or the like. 

[0035] As shown in Figs. 1 and 2, the organic film 41 and the metal reflection film 51 are formed excluding the driv- 
ing element mounting region 7 and the peripheral portion 13 of the first substrate la. Examples of the material of the 
is organic film 41 include photosensitive resins such as acrylic type resist, polystyrene type resist, azido rubber type 
resist, and imide type resist. More specifically, CFPR017S (trade name, manufactured by Tokyo Oka Kogyo, Co., Ltd.), 
for example, is preferably used. 

[0036] The metal reflection film 51 is formed of a metal such as aluminum or silver. 

[0037] As shown in Figs. 1 and 2, the overcoat film 61 is formed on the entire surface of the first substrate 1a, and 
20 covers the end surface of the organic film 41 and of the metal reflection film 51 . The thickness of the overcoat film 61 is 
preferably not more than 2/3 of the grain diameter of the conductive filler 10a. When the thickness of the overcoat film 
61 is more than 2/3 of the grain diameter of the conductive filler 10a. the terminals 11a and 1 1b of the driving element 
1 2 will sink in, and there is a fear that the driving element 12 cannot be electrically connected to the first electrode layers 
91a and 91c. 

25 [0038] It is desirable that the material of the overcoat film 61 is one which is superior in affinity with the material of 
the first substrate 1a. For example, a thermosetting acrylic resin is used. More specifically, JSS984 (trade name, man- 
ufactured by JSR Co. Ltd.), for example, is preferably used. 

[0039] In this reflection type liquid crystal display device, the organic film 41 and the metal reflection film 51 are 
formed excluding the driving element mounting region 7, so that between the first electrode layer 91 a, 91c and the first 

30 substrate 1a. only the overcoat film 61 exists, which is harder as compared to the organic film 41, and there is no 
organic film 41, which is the main cause of the sinking in of the driving element, whereby it is possible to prevent gen- 
eration of cracks in the first electrode layers 91a and 91c, which occurs as a result of the terminals 1 1a and 1 1b of the 
driving element 12 sinking in. Thus, it is possible to provide a highly reliable reflection type liquid crystal display device 
in which an electrical connection can be reliably established between the driving element 12 and the first electrode lay- 

35 ers 91a and 91c. 

[0040] Further, the organic film 41 and the metal reflection film 51 are formed excluding the peripheral portion 13 
of the first substrate 1a, and the overcoat film 61 is formed so as to cover the end surfaces of the organic film 41 and 
the metal reflection film 51 , so that it is possible to cover the organic film 41 . which has a poor affinity with the first sub- 
strate 1 a, with the overcoat film 61 , which has great affinity with the first substrate 1 a, whereby it is possible to prevent 
40 the organic film 41 from being separated from the first substrate 1a. Further, since the organic film 41 is not exposed at 
the end surface of the reflection type liquid crystal display device, it is not exposed to the atmospheric air, and the 
organic film 41 does not absorb moisture to become more liable to separate. Thus, it is possible to provide a highly reli- 
able reflection type liquid crystal display device. 

[0041] Further, by making the thickness of the overcoat film 61 not more than 2/3 of the grain diameter of the con- 
45 ductive filler 1 0a, the crack generation ratio of the first electrode layers 94a and 94c is reduced even rf the terminals 11a 
and 1 1b sink in when mounting the driving element 12. and a break due to cracks does not easily occur in the first elec- 
trode layers 91a and 91c, whereby an electrical connection can be reliably established between the driving element 12 
and the first electrode layers 94a and 94c. 

[0042] A reflection type liquid crystal display device as shown in Figs. 1 and 2 was produced, varying the thickness 
so of the overcoat film 61 as shown in Table 1 and using an ACF 10 having a conductive filler 10a of 5 to 6 \im to examine 
the crack generation ratio and the break generation ratio of the first electrode layers 94a and 94c. The results are shown 
in Table 1 and Fig, 20. 
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Table 1 



Overcoat film thickness 
(Kim) 


Break generation ratio 
(%) 


Crack generation ratio 
(%) 


2 


0 


1 


3 


0 


0.8 


4 


0 


3 


5 


10 


42 


6 


30 


64 



15 [0043] As can be seen from Table 1 and Fig. 20, when the thickness of the overcoat film 61 is 4 jim or less, which 
is not more than 2/3 of the grain diameter of the conductive filler 10a, the crack generation ratio is very low, with no 
break occurring. 

[0044] Next, a method for manufacturing a reflection type liquid crystal display device as shown in Figs. 1 and 2 will 
be described. 

20 [0045] First, as shown in Fig. 3, photosensitive resin liquid is applied to the first substrate 1 a by spin coating, screen 
printing, spraying, etc. After the completion of the application, pre-baking is performed by using a heating device such 
as a heating furnace or a hot plate, heating the photosensitive resin liquid on the first substrate 1a in a temperature 
range, for example, of 80 to 100°C, for approximately 10 seconds to form a photosensitive resin layer 41a on the first 
substrate 1a. Since the pre-baking conditions differ according to the kind of photosensitive resin used, it is naturally pos- 

25 sible to perform the processing at a temperature and for a period of time other than the above ranges. It is desirable for 
the thickness of the photosensitive resin layer 41a formed in this process to be in the range of 2 to 5 *im. 
[0046] Subsequently, the pattern surface of a transfer pattern 14 having a flat portion 14a in the periphery is 
pressed against the photosensitive resin layer 41 a on the first substrate 1 a for a fixed period of time, and the protrusions 
of the pattern surface are transferred to the surface of the photosensitive resin layer 41a in the display region 8 shown 

30 in Fig. 3 to form a large number of recesses as shown in Fig. 4. For the pressing pressure at the time of pressing, it is 
desirable to select a value in conformity with the kind of photosensitive resin. For example, it may be a pressure of 
approximately 30 to 50 kg/cm 2 . Regarding the pressing time also, it is desirable to select a value in conformity with the 
kind of photosensitive resin, for example, in the range of approximately 30 seconds to 10 minutes. 
[0047] The transfer pattern 1 4 used, which is shown in Fig. 8D, is obtained as follows: a diamond indenter 70 whose 

35 forward end portion is formed in a spherical configuration having a predetermined diameter R is pressed against the 
surface of the display region 8 forming portion of a flat matrix base 71 as shown, tor example, in Fig. 8A, which is formed 
of brass, stainless steel, tool steel or the like, to form a large number of recesses 72a differing in depth and pitch, and 
a reflection member forming matrix 72 as shown in Fig. 8B is obtained. Then, as shown in Fig. 8C, the matrix 72 is 
accommodated and arranged in a box-shaped container 73, and a resin material 74 such as silicone is poured into the 

40 container, the resin material being allowed to stand and cured at room temperature to form a large number of protru- 
sions and recesses reverse to the recesses 72a. The cured resin product is extracted from the container 73, and the 
unnecessary portion is cut off to thereby obtain the transfer pattern 14. 

[0048] Next, the portion including the driving element mounting region 7 and the peripheral portion 13 of the first 
substrate 1a and excluding the display region 8 is covered with a photo mask 15. and, to cure the photosensitive resin 

45 layer 41b. on which a large number of protrusions and recesses, rays 20 such as ultraviolet rays (g, h and i-rays) are 
applied from the back side (the lower side as seen in the drawing) of the first substrate 1a, as shown in Fig. 4. When 
the photosensitive resin as mentioned above is used, the strength of the rays 20 applied such as ultraviolet rays is suf- 
ficient when it is approximately 50 to 100 mJ/cm 2 . However, it is naturally possible to apply the rays with a strength out- 
side this range depending upon the kind of photosensitive resin. After the photosensitive resin layer 41 with a large 

so number of protrusions and recesses has been cured, the photo mask 1 5 is removed. 

[0049] Then, the transfer pattern 14 is removed from the photosensitive resin layer 41b, and development is per- 
formed for approximately one minute using a developer such as N-A3K (trade name, manufactured by Tokyo Oka 
Kogyo. Co., Ltd:), rinsing it for approximately one minute in pure water. Then, using a heating device such as a heating 
furnace or a hot plate which is the same as that used in the pre-baking, the photosensitive resin layer 41b with a large 

55 number of protrusions and recesses is subjected to post-baking, in which it is heated for approximately 30 minutes at a 
temperature, for example, of approximately 240°C to thereby obtain the organic film 41 as shown in Fig. 5. 
[0050] Subsequently, an aluminum film, for example, is formed on the surface of the organic film 41 by electron 
beam evaporation or the like, with the portion of the first substrate 1a where no organic film 41 is formed being covered 
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with a mask material, which is then removed, whereby the reflection film 51 is formed in conformity with the recesses 
of the surface of the organic film 41 as shown in Fig. 6. 

[0051 ] After this, as shown in F,g. 7. a thermosetting acrylic resin or the like is applied to the entire surface ofthe 
first substrate la by spin coating at approximately 1000 rpm for approximately 10 seconds. The resin thus applied is 
heated for approximately 30 minutes at a temperature, for example, of 230°C to cure it. whereby the overcoat Mm 61 is 
formed such that it covers the upper surface of the reflection film 51 and the end surface of the organic film 41 and of 
the reflection film 51 It is desirable that the thickness of the overcoat film 61 be not more than 2/3 of the gram diameter 
of the conductive filler 10a used in the ACF 10. 

[00521 Further on the surface of the first substrate 1 a. on which the organic film 41 . the metal reflection film 51 . and 
thfe overcoat film 61 have been formed, a first electrode layer 91a and a first orientation film 4a are sequentially formed^ 
[0053] Subsequently, on the surface of the second substrate 1b opposed to the first electrode layer 91a. second 
electrode layers 9b and a second orientation film 4b are sequentially formed, and on the surface on the other side of 
the second substrate, a phase plate 5 and a polarizing plate 6 are sequentially formed. 

[00541 Then with the first electrode 91a side and the second electrode 9b side being opposed to each other, a seal 
material 3 is held between the first substrate 1a and the second substrate 1b to define a space surrounded by the first 
substrate 1a. the second substrate lb and the seal material 3. and a liquid crystal is sealed in the space to form a liquid 
crystal layer 2. whereby a reflection type liquid crystal display device is obtained. 

[00551 While as described above, in the reflection type liquid crystal display device of the present invention, the 
overcoat film 61 may be formed on the entire surface of the first substrate 1 a. it is also possible to form the overcoat film 
62. 63 excluding the driving element mounting region 7 as in the second and third embodiments of the present invention 
shown in Figs. 9 through 12. 

[Second Embodiment] 

[0056] As in the reflection type liquid crystal display device shown in Figs. 1 and 2. in the reflection type liquid crys- 
tal display device of the second embodiment shown in Figs. 9 and 10. the organic film 42 and the and the metal reflec- 
tion film 52 are formed excluding the driving device mounting region 7 and the peripheral portion 1 3 of the first substrate 
1a. and the overcoat film 62 is formed such that it covers the end surface of the organic film 41 and of the metal reflec- 

30 [0057] m In the reflection type liquid crystal display device shown in Figs. 9 and 10. the overcoat film 62 is formed 
excluding the driving element mounting region 7. so that the first electrode layers 92a and 92c are brought into direc 
contact with the first substrate 1a. and cracks due to the sinking in of the terminals 1 1a and 1 1b of the driving element 
12 are less likely to be generated in the first electrode layers 92a and 92c. Further, since the first electrode layers 92a 
and 92c formed of ITO or the like, which has great affinity with the first substrate 1a. are brought into direct contact with 

35 the first substrate 1a in the driving element mounting region 7. it is possible to prevent the organic film 42 from being 
separated from the first substrate 1a. . ... .„ . . 

[0058] Further, since the overcoat film 62 is formed such that it covers the end surface of the organic film 42 and ot 
the metal reflection film 52. the organic film 42 is less likely to be separated from the first substrate 1 a. 

40 [Third Embodiment] 

[0059] In the reflection type liquid crystal display device of the third embodiment shown in Figs. 11 and 12. the 
organic film 43. the metal reflection film 53. and the overcoat film 63 are formed excluding the driving element mounting 
region 7 and the peripheral portion 13 of the first substrate 1 a. and the organic film 43 is provided not only in the display 

45 region 8 but also in the region between the display region and the driving element mounting region 7. 

[0060] As in the reflection type liquid crystal display device shown in Figs. 9 and 10, in the ref lect.on type liquid crys- 
tal display device shown in Figs. 11 and 12. the overcoat film 63 is formed excluding the driving element mounting 
region 7 so that the driving element 12 is brought into direct contact with the first substrate 1a, with the result that 
cracks are less likely to be generated in the first electrode layers 93a and 93c. Further, since the first electrode layers 

so 93a and 93c. which have great affinity with the first substrate 1a. are brought into direct contact w.th the first substrate 
1 a in the driving element mounting region 7. it is possible to prevent the organic film 43 from being separated from tne 

first substrate la. .. , . . „ l^ tMar 

[0061] In the reflection type liquid crystal display device of the present invention, it .s possible to provide a-colprf .Iter 
in the reflection type liquid crystal display device, thereby making it possible for the liquid crystal display device to per- 

[0062] OlOr Asdescribed above in detail, in the reflection type liquid crystal display device of the present invention the 
organic film and the metal reflection film are formed excluding at least the driving element mounting region, so that there 
is no soft organic film, which is the main cause of the sinking in of the driving element, between the driving element and 
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the substrate, whereby it is possible to prevent generation of cracks in the electrode layer which are generated due to 
the sinking in of the driving element. 

[0063] Further, by forming the organic film and the metal reflection film excluding the peripheral portion of the sub- 
strate and by forming the overcoat film such that it covers the end surface of the organic film and of the metal reflection 
film, it is possible to cover the organic film, which has poor affinity with the substrate, with the overcoat film, which has 
great affinity with the substrate, whereby it is possible to prevent the organic film from being separated from the sub- 
strate. 

[0064] Further, the thickness of the overcoat film is not more than 2/3 of the grain diameter of the conductive filler 
used in the ACF, whereby it is possible to reliably establish an electrical connection between the driving element and 
the electrode layer even if the terminals of the driving element sink in when mounting the driving element. 
[0065] Furthermore, by forming the overcoat film excluding at least the driving element mounting region the elec- 
trode layer comes into direct contact with the substrate, and cracks in the electrode layer are less likely to be generated 
which are due the sinking in of the terminals of the driving element. Further, since the electrode layer, which has great 
affinity with the substrate, is brought into direct contact with the substrate in the driving element mounting region, it is 
possible to prevent the organic film from being separated from the substrate. 

Claims 



1 . A reflection type liquid crystal display device comprising a pair of substrates, a seal material held between the pair 
20 of substrates, and a liquid crystal layer sealed in a space surrounded by the pair of substrates and the seal material 

wherein, on the surface of one of the pair of substrates opposed to the other substrate, there are sequentially 
formed an organic film having a large number of protrusions and recesses, a metal reflection film, an overcoat film 
and an electrode layer, and 

wherein the organic film and the metal reflection film are formed excluding at least a driving element mountinq 
25 region. y 

2. A reflection type liquid crystal display device according to Claim 1 . wherein the overcoat film is formed excluding 
the driving element mounting region. 

so 3. A reflection type liquid crystal display device according to Claim 1 or 2 wherein the organic film and the metal reflec- 
tion film are formed excluding a peripheral portion of one substrate, and 
wherein the overcoat film is formed so as to cover an end surface of the organic film. 

A reflection type liquid crystal display device according to Claim 1, wherein the electrode layer of the driving ele- 
ment mounting region is electrically connected to the driving element through the intermediation of an anisotropic 
conductive film having a conductive filler, and 

wherein the thickness of the overcoat film is not more than 2/3 of the grain diameter of the conductive filler. 

A method for manufacturing a reflection type liquid crystal display device, comprising the steps of forming on a sur- 
face of a first substrate an organic film and a metal reflection film which have a large number of protrusions and 
recesses excluding at least a driving element mounting region, and then sequentially stacking an overcoat film and 
an electrode layer. 

holding a seal material between the first substrate and a second substrate to define a space surrounded by the 
45 first and second substrates and the seal material, and 

sealing a liquid crystal in the space to form a liquid crystal layer. 



35 



5. 

40 



6. 

so 

7. 

55 



A method for manufacturing a reflection type liquid crystal display device according to Claim 5, wherein the over- 
coat film is formed excluding at least a driving element mounting region. 

A method for manufacturing a reflection type liquid crystal display device according to Claim 5 or 6 wherein the 
organic film and the metal reflection film are formed excluding a peripheral portion of the substrate and 
wherein the overcoat film is formed so as to cover an end surface of the organic film. 
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(57) Disclosed is a highly reliable reflection type liq- 
uid crystal display device in which generation of cracks 
in a first electrode layer (91a), which occurs due to the 
sinking in of the terminals of a driving element (12), is 
prevented to make it possible to reliably establish an 
electrical connection between the driving element (12) 
and the first electrode layer (91 a), and in which it is pos- 
sible to prevent an organic film from being separated 
from a substrate. A reflection type liquid crystal display 
device includes a pair of substrates (la. 1b), a seal 
material (3) held between the pair of substrates, and a 
liquid crystal layer (2) sealed in the space surrounded 
by the pair of substrates and the seal material, wherein, 
on the surface of one of the pair of substrates opposed 
to the other substrate, there are sequentially formed an 
organic film (41) having a large number of protrusions 
and recesses, a metal reflection film (51). an overcoat 
film (61). and first elertrbde layers, and wherein the 
organic film and the metal reflectipn f Mm are formed 
Excluding at least a driving element mounting region. 
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